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Abstract of JP10108675 

PROBLEM TO BE SOLVED: To obtain a new DNA derived 
from Corynebacterium ammoniagenes, comprising a 
sequence coding a cell surface protein having a specific 
amino acid sequence and useful as a promoter, etc., for 

SOLUTION: This new DNA is derived from Corynebacterium m m Sor lm A|a Alg A]a Ua ^ r w ^ AS> 
ammoniagenes and contains a sequence from 1 st alanine 2$ 20 -is -10 

residue to 333rd phenylalanine residue in an amino acid m cis ccc «a or » ca « m cca m m jaonoK 
sequence represented by the formula and codes a cell m ^ tt AU hh Pw w AU fc AH Wfi m ^ m to Au ^ 

surface protein and is useful as a promoter, etc., capable of ^ is 

secreting a protein useful to a host cell to the outside of the ^ cea ac coi rcr c« ^ Gtt sri s« 
cell. The DNA is obtained by subjecting chromosome of I3e A3a Ciy ^ ^ ^ r S2l 1Je Wa ^ lcfi CLB Tli ^ 
Corynebacterium ammoniagenes ATCC 6872 strain to ^ K 20 

restriction enzyme treatment, carrying out polymerase chain | 
reaction(PCR) of the cleaved chromosome by using an t 
oligonucleotide comprising a partial base sequence coding 1 
N-terminal amino acid sequence of the cell surface protein as [ 
a primer and cloning by polymerase chain reaction(PCR) 1 
method. 1 

cac tor tm crc sec ks tsc ft& w tig cag &*q m t$g ca cu 

HtB Sei Ten Pr* Sly *rp Hg C3o Asp leu dim Ivi Ser ?rp fro Val 

3t5 330 32S 

m cm AM gca m ttc tjajtcki 

Pfce CI 1 It* A)* Leu Pbi 

3% 
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(54) K5W©«»] nU^/^xU^A-r^-Ty^S^OfrS^ifflJEl^SaeS 

(57) im>\ 

mm] 3 u */ wj vj> • Tv^-TfMz 

**U «a«ge®S:3-b*-fSDNA (a) . 3 

ftj&^fcOrf^Tfc^tfDNA (b) . miBDNA 
( b ) OTaicfrJMfiK* 3- KfiflBKtfirFjWl 
tt§*lT*»MlS DN A. huISDNA ( b ) OTStfctfif 
IBD N A ( a ) sWHSSft, § 6 fc*fl>TSfcsSJBSfl 

a. iftw.DNAb<?t-tfm&ztix®t,ti&tmi 

DNA> fciI^DNA#S*A.Silfc»*feft. 
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{Cfc^T 1 #a«0T5-ySS* l 4> 3 3 3#gtf>7 1- 
-K-fSDNA. 

fc**U Eft£!^*?4(zEtt3*Uffi££H<z& 

a^T-wE^+fcS^&rot-^-E?! y*y- 

tfDNA. 

[11^3] ||HW2e«ODNAOT8Rc*JI«e 
A. 

[1W8B4 ] l«*«2IB«^DNA<?)T5S[{c||^« 1 

£3- h-t 6«Kea&F*«ii$it"r# ^>^s dna. 

[|»*«5] lf^3i^{i4lEi£ODNAi:^^ 
-;W«SSitTI§£*l.*fflSUDNA. 

[000 1 J 
[0002] 

y/Py feV^T^ilT^S (WO 9 3/0 3 1 

58) . 

[0003] 

[0004] 

[iiiitjBHW-sfc«)^a] *mms>n. ay*/* 
mat. im*tim+tzk£t'>'z*mi*m&ti 

[0005] -t%b*>. 3 'J *> VJ> 

yi>DNA (a) T**. 4fc, *»PBi» 3y*K? 



(it^TSr^tfDNA (b) *W5J 
.tt. mlfiDNA (b) 0>T*fcffJBfifi**3-K-*-* 

fc. *JKBI4, MfSDNA (b) OT»fcttBDNA 

Ht ftaraaw^wiissii-cft 4>ft& d n a-c** . 

S6fc, OTEDNAfc^^-j^aiSSfiT 
»<?>*i*a»iDNAT*9. S£DNA#»A3*ufc 

[0006] 

imcommcomm] «Moa w^fjw • y 

*>9£7ft>60(>o{> i s . 3 v *a*? 
3 y *k? r y ft a • r y*-r y*x a tc c 6 8 

72 

3 y *k? r y *>a • ryt-yy** atc c 6 8 

71 

nu^f'^A • yy*-yy*xK 
tfefc-fSynt-^-Eflk y*y-A*£IOT. ^y 
y*«Wtt. 0UUne£ISSft#94£Ett3*i*SS 
E»IC*HvC l#awTr^>SS*^6 0 l§gW 

a • ry^-ry^{ci*-ri.aisa^«fia®s-3- 
k1"sdnaij, fl£tfEH$&a#?4fc:Eft3*i* 

T 5 /IHJHfcfel vc 1 #B<0T5- 3 3 3 

[ o o o 7 ] 3 y *A*?r y • ry*-yy*x{c 
***47p*-*-e*l y#y-A»aBW. ^y 

y^E?'L «IIB»l«eJt*3-Hi-6DNAtt, 3y 

*^?f!i^ • yy*-yy*.x atcc6872 
[0008] ay. 3 y wt'J »>a • ryt-ry 

** ATCC687 2*^««U ««S»*V^i« 

«#ajw^w^«sa®^^SL. N*s^rsy 

7i^f h-d?yr^yA'TSHy;l^lBM6 (SDS- 

page) (tftkft y t*— y r y h (pvdf) 
Kfc«¥t. rsymwffciHifcjOTr**. 3y^ 
A'^f'jn- ry^-yy^ atcc6872» 

frtz'&hilh'itttA 6 , 0 0 0Da<OSa©<^)N*« 
y 5 y KE?iJ{iE?(llSE?']S-f 1 fc^tii 0 Tft 4 . 
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[ o o o 9 ] mz. mmmmm-cmztitiim* 

D N ARfr 7 h fc Of tf »J 3*7 7 V 

S*ufc*y 3"* ? WjH- Kk SrT?^ v t LTfflwctf 
V*y~e*x4>- OTfisB >m (PCR&) £ 

tTOClktiO. SWDNABf^IX^T^S (Molecu 
lar and Cellular Probes, 6, 467 (1992) ) „ 7*7>f V 
-kLTtt. tmW&ffy>yj>.XG + Clsm i 5 0% 

9. £§lia&18&^L3 0£S^fc<W:<ffll^ 

fis . ry 4 -?-<Dmimwimmi t . eh* 

2i>J:tf 3Cjjr?\fc Sfci^j&W 6*1*. 
[00 10] PCRffiti-oTiailiS^DNABrfrS: 
<^^-tji^L-Cfflm^DNAk LT^n-^y^$: 

0Ui£. pUC 19, P BR3 2 2f#ffl^n 

£l£HB10K JM109. DH5fWX-/x t> bT 
[00113 ±E-?»4)ftfcDNAJ±IIB«l«e«l 

ttffittEa&tt* i k S . atttttcli. 3 'J 

?-f y?A ■ r^t-ry^ftfefrDNAtas^rfti 
mmrctmLizmttx. y tr • a y gawx?* 
-fcasst. i*i-cas«««a*jBma«w-*. 30 

xs/x y h r ■ 3 u <n o y^v ttimmmm^n 

[0012] mmiixmm&m^miiDKAZ 
«utiu &*.ztifzmt>&wwi%mmtizbxm 

mm&M?z z t tftmt . 2 3 2 3 jga 

a®(i3 5 8T5/SSS*>^ , 9. 3337$7g"?£ 
£fr&$r*JSJftfia*k. *<DN33Mlz{mtl 2 5 

ft<D4H*-»i3 6» 6 54DakfW5*i6. 

* r s mmmmmr- < n b r f > ±? 
vmiubzL mmnx'&hzttfvmifc. 
[0013] v#Y-j>m&Kmmmit&0mtit 
iMzbhztm^ixx^zkfrhWii-thzkti 1 

X-Z& (Nature. 254. 34 (1975)) . EH&B8I#*4 



[ o o 1 4 ] rut-fi-ffiiiimm&m 

iM&iaUz&tzbtttablvc^&Zb&i** 'm<vfi 

mz^xm-mh&*ft$ii. ia&i&tih*&mk& 
nmizm^x&MX'Zz. c^m&att&fti. 
mt&?y4^-fflmz£'>x®$£X'*&. wmm 

J!#^4fcgB»JFA5«aeEJ!llC4J^TIi, 4 3 8#g 
(Df-H >nm*l>4 4 4#B<0f-S >«£4-W>ffl«-C 

[ 0 0 1 5 ] £ 3 Lxnt>titz. 3 y*K?ry>A • 

ry*-ry*xt:**L. rn*-?-u?ii, y*v 

D N A k £318 LTfflAi D N A . 
[0016] *f^*M&&W±ffl&&ZM:H 

[0 0 1 7] ^^-DNAkli. DNA*A»«(aW 

3 y r 'J *7-Wg$HKT«if&-f S^? ^-k tT 
(i, PHM15 19. pAM3 3 0*OT9ASH^ 
Yy>Xii?f>i<?9-tLxmt:m 
mm-5-8 1815 1#4MHCBB3*L-C^*. 
[ 0 0 1 8 ] 3 y ^A'^f'J • Ty*-TY*Z& 

ge®{i3 ij^^fjw • r>«i7y*^*3iw) 

«W)iaaiSa®k^S4^5e®i: : Srl»OT% ^Tf-^- 

[00 193 «U«iDNAtt4Mn«*i6KJ:->Tffi±IB 
flatSA^ns. «±«kUTt±, ay*/V-fU<r 

A-ry^-ry^x atcc6 87 2 

3 y fuw- r y^-ry** a tc c 6 8 

7 1 

[00203 mmiDNAimxwzmmmmm 
mmx^mtx. mmmmmnzm^. 
ztizm-ti. mftmmmmtzm. nmn 

[00213 
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[0022] mum i ( ^ u ^^ty • ry^- 
**£) 

n'JWf'JW-Tyt-rm ATCC68 
7 2&£77P3-X2 0g/1. BKV^+S^A 

o. 5g/i,.yyKi*y^A ig/i, y>-K2 
*y^A sg/naw^w o. oig/ 
L flOMR o. oig/i.Sivy^'y o. oo 
5s/i, f-TSyfflKfi o. oi g/i . vN-ybx 
yWUHUi'VM. 0 . Olg/l, h'jff-y 3 0 jx g 

/\ . iSgryt-^A 5g/i. -f-xhxdfxh 

lg/Klt 2 8/l»t>&lWti?3 2 
n, 2 4WV0IUb. -I<0*gltig4 0 0ml frfcSfc 
4H»CJ:9*«U fl^iM20ml^50mM 
r-'JX-£B8Sffi?£ (pH7. 5). 2KSDSfcS» 

u iooTrc5#iswsiufc. £<obsi«*»mhi 

L±?sf £«MH# k L/c. «SB#£ S D S - P A 

4 6.00 0«0Sa»W*aj3*l*:. «IUBfiBft4 0 u 
USDS-PAGEt*IU;t. PVDFK(5U 
:K7*ttH) tMrSK^ro-yf *^U: 

993)) . pvDFR*^-7^-ryyryhr;w-»fe 

K». JMSU;. 4HF*4 6,00 Oxgall 
^^fljyjRO. rnr-f y^-?xy-?-- (*-fA-4 
7 6 A. yt-#y • x^v-ffiB) TNstdBrS ^RE 

#»ifc5*Lfc. 2 9rsyi»8£*>3fc27$yig8 
[00233 nttfl2 ( 3 y ^t'J • ryt- 

fc UTIi. 3WL af^^Tffi (Biochem. Biophys. Act 

a., 72 , 619. (1963)) (CfcOHBLfcaU 

VA. ■ T>*:-Ty*A ATCC68 7 21*lfefeft<9 

e c o r i fljufBr^k^-b -y h t vmmmmuz. 
& i . 900 i&mnftmwzrty vamm&Bib e> ti 

*/*?tW1* • 7^-7y*.*lfefeft£MolecularC 
loning 2nd edition (J. Sambrook, E. F. Fritsch and 
T. Maniatis, Cold Spring Harbour Laboratory Pres 
s, p9. 31 (1989) ) lE&WMr* 7V ?4 4?-5/ a *s 

mzz.'omftLtztzbKcoRimmzk'os, 30 
vt^rnxMf^E cori «»*£7#d- 



MW2 1 8 (B*i?-y%M) (CjtttU Molecular CI 
oning 2nd edition (J. Sambrook, E. F. Fritsch and 
T. Maniatis, Cold Spring Harbour Laboratory Press, 
Pi. 90(1989) ) i«03D=-M^^«-j/ S y 

5X5HpMWE6. 3fc8fc. CaiffiraiMRiPStt 

#A«tfc7 0 0«£^HindIIIflJB»ffrfcl. 6 
0 O^SiOH i n d III-E c o R I flUrBffrSrp UC 1 
8 (SSjtttiSJ) CjfAlJt. iflfcAWfrOffiGBH 

- (tf^3 7 3 A. rt-*y ■ x/Pv-ttS) £JBv> 
[00 24] |»W3 (r5>fvHWS6tJ:4ls!?BH 

3 y ^v^f'J *7 k ■ ry^-TY^x atc c 6 8 
7 2 tt&IBkffl 1 ettot&fttcffli U 3 2-CT' 5 its 

zommi o om i **t^«fcj: oma 

Lfc. SOGEN (B*y->HJ?) £ 

fc^RNAawio. 2 8/iT*->fc. mmmmm 

^SfcjSLfcE^OT^v-fc-g-jfcU (r-32P) A 
TPfcT4#y*? K*7- 4£ K i o TJfeffiSiS 
fcfrofc. £RNA 1 0jU g(C$f lOpmolCO? 
</t-L£T7-f U 4 0'CT'12B$Srx- 

;mt. ztii i o u*>AMva*«?a* (roy^'a 

ffl^T. RiJ^mi-e^^Ctaio^. Molecular Clon 
ing 2nd edition (J. Sambrook, E. F. Fritsch and T. 
Maniatis, Cold Spring Harbour Laboratory Press, p 

7.79(1989) ) immmzftix. %&yMzx%jm 

Anm^mm^\m4 izw&^iximmmm 5 4# 
BVi'hi'yft&X'b^fz. 

[0025] 

mm] 

mm : i 

EH<0£3 : 2 9 
lE?d^SS : S6ft 

: • T>*~ry*X (Cory 
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nebacterium ammoniagenes) : ATCC6872 

mm 

Ala Glu Lys Thr Pro Ala Asp lie Ala Gly Asp Thr Ala Leu Ser 
15 10 15 

Glu He Gin Glu Leu Xaa Val Asp Ser Thr He Xaa Gly Gin 



20 

[0026] mmm : 2 

ffi?0^§ : 2 0 

m\<?>m : tm 

mm 

GARAARACNC CNGCNGAYAT 
[0027] mm^r : 3 

sw*>*s : 2 0 
m\<r>m mm 

mm 

GAYATHGC NG 
20 

[0028] mmm-. 4 

: 2323 

mmnm mm 
mm. ■. ~*«f 

E^JCOSS : Genomic DNA 

mm 

>&fa%x : ay*/^f!JW • TV*:-T?*X (Cory 
nebacterium ammoniagenes) 
: ATCC6872 

mm<omi 

ftWl£m-n& : -10 signal 
#ffl2B: 438.. 444 

mm^mm. 



25 



20 



mm : -*a 
r-^n^- : mm. 



GNGAYACNGC 



«a*li-rt» : RBS 
SMS: 463.. 468 

■. cos 

#4fifi : 479. . 1552 

im£m-n& •. sig peptide 

MSB : 479.. 553 

mmwm 

ftWLZmtm : mat peptide 
#£ftg: 554.. 1552 

mm 

AAGCTTTGCC CAGAAGCCCA AAATTGAGAT TTGTTCCATG ATAAATGAAC TTTTCGGTTT 
TGGGATTCGG TCCACGCGCC GTCAAGAGCC TGAAAAGATT ATGACATATT TGTCACATTC 
GCACCAGCAG TCCTGCCATT CTACTGTTAA GCTGTCTGTG TCCCTTCTCT TATGCTCCAT 
CTTTGCTAGA AGTCATACAG GTTTCTTTAA CAGGCTTTTG AGAAACTCCC CTTTCCAGCT 
CCAAAACCCG TTAGCCTAGG AGATTTTGGG AACTGATAAC GAAATCTGGA TAGTCTGCGA 
TAATTAAACA GCGGAATAAT ATCTCGCACC TAGTCATTTT TCAGGTATCT GATAGAAATG 
AAGCGACGCC TTGTTTTCGT AGGGATTTCT TCTACGTTTG CGCGTTGTGA AGAACTAGCA 
GAGGATTAAT CGGAACCTTC CATTCCCTTA ACTCACACAG AACGGAATAA TTAACACC 
ATG AAA CGC ATG AAA TCG CTG GCT GCG GCG CTC ACC GTC GCT GGG GCC 
Met Lys Arg Met Lys Ser Leu Ala Ala Ala Leu Thr Val Ala Gly Ala 
-25 -20 -15 -10 

ATG CTG GCC GCA CCT GTG GCA ACG GCA GCA GAA AAA ACT CCT GCT GAT 
Met Leu Ala Ala Pro Val Ala Thr Ala Ala Glu Lys Thr Pro Ala Asp 

-5 1 5 

ATC GCT GGA GAC ACT GCA CTG TCT GAG ATT CAG GAA TTG GAA GTT GAC 
He Ala Gly Asp Thr Ala Leu Ser Glu lie Gin Glu Leu Glu Val Asp 
10 15 20 



60 
120 
180 
240 
300 
360 
420 
478 
526 



574 



622 
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TCC ACA ATT 
Ser Thr lie 
25 

CGG GTG CTC 
Arg Val Leu 
40 

GTT CCG CTC 
Val Pro Leu 

TAC CTG CTC 
Tyr Leu Leu 

AAC CAG TCG 
Asn Gin Ser 
90 

GTT ATT CCC 
Val He Pro 

105 
ACC CCT AAT 
Thr Pro Asn 
120 

TTG ACC AAG 
Leu Thr Lys 



GAA GGG 
Glu Gly 

AAG CTT 
Lys Leu 

GCC ATC 
Ala He 
60 

AAC GGC 
Asn Gly 
75 

GAG GCA 
Glu Ala 

CAG GCC 
Gin Ala 

AAG AGC 
Lys Ser 



AAC AAG CGC 
Asn Lys Arg 

TTA TTG GCT 
Leu Leu Ala 
170 

GCT GGG TGT 
Ala Gly Cys 

185 
CTG ACT GTG 
Leu Thr Val 
200 

ATG GGA TCT 
Met Gly Ser 

AAG CTG CGT 
Lys Leu Arg 

GGT GAG ACT 
Gly Glu Thr 
250 

ACC ACA GCT 
Thr Thr Ala 

265 
ATC GAA GCT 
lie Glu Ala 



GAA CTA 
Glu Leu 
140 
GCA ATT 
Ala He 
155 

CAG CAC 
Gin His 

GCT GGT 
Ala Gly 

AAC CGT 
Asn Arg 

CGC ACC 
Arg Thr 
220 
GGC ACC 
Gly Thr 
235 

GAC ATG 
Asp Met 



CAG AAG 
Gin Lys 
30 

CAA GCG 
Gin Ala 
45 

ATT OGG 
He Arg 

GCA GGC 
Ala Gly 

GTA GAC 
Val Asp 

GGT GCG 
Gly Ala 
110 
TAC CTG 
Tyr Leu 
125 

CCT GGT 
Pro Gly 



TGG TAC CAA AAG 
Trp Tyr Gin Lys 



ACC TCC 
Thr Ser 

GCT CAA 
Ala Gin 

AGC GCT 
Ser Ala 
80 

TTC TAC 
Phe Tyr 
95 
TTT TCT 
Phe Ser 

AAG GGC 
Lys Gly 

CCA CTG 
Pro Leu 



GCA GGC 
Ala Gly 

AAT CAG 
Asn Gin 

ACC TCC 
Thr Ser 
190 
GGT GGT 
Gly Gly 
205 

AAT CGC 
Asn Arg 

GCA CTG 
Ala Leu 

CCT TCC 
Pro Ser 



TCC GTT 
Ser Val 

GGC GTA 
Gly Val 



GGC GCA 
Gly Ala 
270 
AAC CAC 
Asn His 



ATG TCC 
Met Ser 
160 
GGC TTC 
Gly Phe 
175 

ACG CCA 
Thr Pro 

GGC GAG 
Gly Glu 

TAT AAT 
Tyr Asn 

TAC ATC 
Tyr. He 
240 
TAC TAC 
Tyr Tyr 
255 

GCT ACC 
Ala Thr 



CCA GCA 
Pro Ala 
50 

AAC CCA 
Asn Pro 
65 

GAG CAG 
Glu Gin 

GCC GAT 
Ala Asp 

TAC TAC 
Tyr Tyr 

CCG CAG 
Pro Gin 
130 
GAA GAG 
Glu Glu 
145 

ATG TCT 
Met Ser 



TAC GCA 
Tyr Ala 
35 

ATG GAT 
Met Asp 

GAC CGT 
Asp Arg 

GAT ACA 
Asp Thr 

AAA GAC 
Lys Asp 
100 
ACC GAC 
Thr Asp 
115 

AAG TGG 
Lys Trp 

CGT CTG 
Arg Leu 

GCT ACC 
Ala Thr 



TAC GAT 
Tyr Asp 

TTT GAG 
Phe Glu 

CCA GAG 
Pro Glu 
210 
GAT GCG 
Asp Ala 
225 

TCC TCG 
Ser Ser 

ACC AAG 
Thr Lys 

TTG CAG 
Leu Gin 



TGC ACT CAC AAC 
Cys Thr His Asn 



GCA GTT 
Ala Val 
180 
TAC GAG 
Tyr Glu 
195 

CAG ATG 
Gin Met 

CTG CTG 
Leu Leu 

GGC AAT 
Gly Asn 

CAG GGT 
Gin Gly 
260 
ATT GAA 
He Glu 
275 

TTG GAA 
Leu Glu 



GAT GAT GAG 
Asp Asp Glu 

GGT CGT AAG 
Gly Arg Lys 
55 

CCA ACG ATC 
Pro Thr He 
70 

GAC TGG TTG 
Asp Trp Leu 
85 

GTA AAC GTC 
Val Asn Val 

TGG AAC ACC 
Trp Asn Thr 

GAG ACC TTC 
Glu Thr Phe 
135 

CAG TCC AAT 
Gin Ser Asn 

150 
TCT TCC CTA 
Ser Ser Leu 
165 

GGC TCC TAT 
Gly Ser Tyr 

GCT ATG CGC 
Ala Met Arg 

TGG GGC AAG 
Trp Gly Lys 
215 

AAC TCC GAC 
Asn Ser Asp 

230 
GGC CTG CCA 
Gly Leu Pro 
245 

GTA GAC CCA 
Val Asp Pro 

GGC GGC ATC 
Gly Gly He 

GCC AAA CTG 
Ala Lys Leu 



670 



718 



766 



814 



862 



910 



958 



1006 



1054 



1102 



1150 



1198 



1246 



1294 



1342 



1390 



1438 
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280 285 290 295 

AAG AGC CAG AAC ATC CCA GCT ATC TAC AAC TTC CGC GAC ACC GGC ACC 1486 

Lys Ser Gin Asn He Pro Ala He Tyr Asn Phe Arg Asp Thr Gly Thr 

300 305 310 

CAC TCT TGG CCG GGC TGG CGC GAA GAC TTG GAG AAG TCG TGG CCA GTA 1534 
His Ser Trp Pro Gly Trp Arg Glu Asp Leu Glu Lys Ser Trp Pro Val 

315 320 325 

TTT GAA AAG GCA CTC TTC TAATTCGA 1560 
Phe Glu Lys Ala Leu Phe 
330 

GTTGAGCCAG ATTAGGTAGA AACCTAAAGG GCGGTAGAAT TGCAGCATCA TGAAATCGCT 1620 
GCTTTCTACC GCCCTTCGGC GTTTATCCGG GGAATTTACA GACCCTTACA CCGGTATTGA 1680 
TTACAACGTC GGCTTTTCCA TCTACCATTA TGATTTGGAA TTGGTCTACC GGGTTGAGCC 1740 
GAATTTACTC TCCGGCGTTG CCCACCTGCA CATTTCCATG GCAGAGGACT TAGACAATCT 1800 
CACGCTAGAT TTGGGCGGAG CGATGGCCGC GCGTCGCATC TCGGCTAATA AGCACATCAA 1860 
AATTACGCGC TTTOGCCAAT CCGGCGGCAA GATCCGOGTC GCTTTTGATG AGGTTATCGA 1920 
AGCTGGAACA GAGTTTGTCC TGACTGTGCG CTACGGCGGC AATCCGCGTC CAATTCGCAC 1980 
GACGTGGGGT GAAATCGGCT GGGAAGAAAC CGAGTCTGGT GCTCTCGTTG CATCACAGCC 2040 
CAATGGCGCG CCGAGCTGGT TCCCGTGTGA CGACACCCCC AGTGAAAAAG CCACCTATGA 2100 
CATCCGTGTG ACCGCCGATG ATCCCTTCAC TGTGATATCC AACGGCACTT TGGTGTCGAA 2160 
GAAGCGTCGC AATAGTGCCA CAGAATGGAA CTATAAGGTC AAAAGCCCCA TGGCGACGTA 2220 
CCTTGCGACG ATGCAGATAG GCGAATTTAC CGAGTTCAAA CTCGGTCGCA ATACCACCGC 2280 
CTGGGCCCCG GGGCACTTGC GTGCGCGTGT GCTGGAAGAA TTC 2323 
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